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Behaviour of the Halogens to One Another, Especially the 
Systems Chlorine-Bromine and Chlorine-Iodine. BARTA J. 
KARSTEN (Zeitsch. unorq, Chem., 1907, 53, 365-392. Compare 
Meerum Terwogt,Abstr., 1906, ii, 15; Lebeau, Abstr., 1906, ii, 843)-It 
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448 ABSTRACTS OF CHEMICAL PAPERS. 

is shown in agreement with Lebeau (Zoc. ci t . )  that  chlorine and bromine 
do not enter into chemical combination either in tl e vapour or liquid 
phase. Iodine monochloride, which, according to  Stortenbeker (Abstr., 
1889, lOZ), is not appreciably dissociated in- the liquid phase, is now 
shown to  be stable in  the form of vapour. 

The curves representing the commencement and end ef solidification 
respectively in the system chlorine-bromine fall regularly from the 
melting point cd bromine, - 7.3', to \hat of chlorine, - 102'. From 
20-.90% of chlorine the curves are from 1 0 - 1 4 O  apart. It follows 
tha t  the two elements form a continuous series of mixed crystals, and 
tha t  there is no indication of chemical combination, which would be 
shown by an approximation of the two curves at one or more inter- 
mediate points. 

The boiling point curre of the  sys!em has also been fully inves- 
tigated. The composition of the vapour and that of the liquid with 
which it is in equilibrium at the boiling points of-mixtures of the com- 
ponents in varying proportions are plotted against the corresponding 
boiling points. Tn this case also the curves do not approximate a t  
intermediate points, so that. no chemical combination takes place. 

The boiling point curve cbf the syhtem chlorine-iodine has also been 
determined. I n  this case the curves representing the composition of 
liquid and vapour respectively incline towards each other, and almost 
touch a t  a poiut a t  which the components are present in atomic pro- 
portions, so tha t  the compound IC1 exists in the vapour phase, and is 
only slightly dissociated a t  loo', the boiling point of the mixture in 
question. 

I n  conclusion, the mutual combining capacity of the haIogens is 
discussed. The further apart the  halogens are in the periodic table the 
greater is t he  mutual affinity, and, furthtr ,  chlorine and bromine are 
nearer to  one another, in other words, have less mutual affinity than 
bromine and iodine. G. 8. 

Hypohalogenous Acids and Hypohalogenites. I. Kinetics 
of the Hypoiodites and Hypobromites in Strongly Alkaline 
Solution. ANTON SKRABAL (Monafsh., 1907, 28, 3 19-382. Com- 
pare Abstr., 1905, ii, 449 ; Graebe, Abstr., 1902, ii, 556 ; Kretzschmar, 
Abstr., 1904, ii, 814; Bray, Abstr., 1906, ii, 221).-It is shown tha t  
in the formation of iodates from hypoiodites in alkaline solution, 
iodine is formed as the intermediate product. The iodine combines 
with the excess of hypoiodite forming the hypotri-iodite, M'I,O, which, 
as an unstable compound of iodine with the hypoiodite, reacts as free 
iodine. The velocity of the iodate formation is determined by the  rate 
of the reaction of the hypotri-iodite with the alkali, by which the 
iodide and iodate are formed. The kinetic equation, - dc/dt = 
K([H10]2[I'J/[0H']), derived from this view of the reaction is experi- 
mentally confirmed, and is in agreement with Forster's measure- 
ments (Abstr., 1904, ii, 163). 

The formation of iodates from hypoiodites when the concentration of 
the iodine ions is small, and of bromates from hypobromites, are found 
also to be reactions of the second order, but the relation of the  
velocities of the reactions to the ionic conceutrations is less regular. 
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INORGANIC CHEMISTRY 449 
The velocities of the formation of halogenates from hypohalogenites 
increase in the order : chlorine, bromine, iodine, and are shown to be 
in the proportion, 1 : 3 x lo4 : 3 x 106. 

The action of halogens’ on hypohalogenites is considered to take 
place chiefly according to  the scheme : (1) HXO --+ X’ + OH’; (2) X’ + 
X‘+XO,’, (11) X, -+ X’+XO,’. If in consequence of the con- 
ditions the equilibrium (I) is not established with sufficient rapidity, 
the reaction takes place to a proportionate extent according t o  the 
scheme : (1) HXO -+ X’ + OH’; (2) X’ --> X + XO,’, (I) HXO -+ 
X + XO,’. But if the velocity of (1) is extremely small, the reaction 
proceeds directly to the formation of the stable end products : (1) 
H X O  + H. -+ X’ ; (2) X’ -+ X + 0,, (I) HXO -+ X + 0,. These 
schemes are in agreement with the observed facts : (1) the reaction is 
sometimes of the first, but at other times of the second, order; (2) the 
nature of the products is dependent on the velocity of the reaction; 
(3) the formation of the halogenate is accelerated by addition of the 
halogenide ; (4) the velocity of the reaction, especially in the case of 
the hypobromites, is greatly increased by high concentrations of the 
hydroxyl ions, and (5) the initial acceleration in freshly prepared 
halogen solutions is observed also when the concentration of the 
halogenide is constant during the reaction. 

The velocity of the reaction of halogens with hypohalogenites and 
the stability of the reaction products are shown to be causally related 
to  the electro-affinities of the halogene. Gay-Lussac’s law of the 
progression of chemical reactions in stages is discussed and defined. 

G. Y. 

X‘ -+ Xp (I)  HXO X, + OH’ ; (3) X, -+ X’ + X‘; (4) X’ -+ 

Manufacture of Chlorates and Hypochlorites with a View 
to High Current Efflciency. ANSON G. BETTS and R. H. SHERRY 
(J. Amer. Cltens. Soc., 1907, 29, 340--345).-Although the current 
efficiency in the preparation of chlorate and hypochlorite is greatly 
increased by the addition of an  alkali chromate, it cannot be em- 
ployed in the manufacture of hypochlorite for bleaching purposes 
owing to the strong colour. ‘The effect of adding other substances 
mas therefore investigated, and, although in several cases t h e  efficiency 
is increased to a considerable extent, none work so well as sodium 
chromate. Cathodes of iron, magnesium, aluminium, and nickel were 
also tried in the preparation of chlorate, with the result that  a 
magnesium cathode was found to give an efficiency nearly equal to 
that produced by the addition of alkali chromate to the solution; 
however, one part of magnesium is lost for 50 parts of chlorate 
made. A high efficiency is also obtained in the manufacture of hypo- 
chlorite by using a magnesium cathode. The percentage loss of mag- 
nesium is reduced considerably by employing a large number of cells 
and using carbon electrodes in the first and magnesium electrodes in 
the other cells, a certain proportion of the solution being transferred 
periodically from the first cell to the second, and so on. By employing 
three cells, it was possible to convert from 35-50% of the salt with an  
efficiency of SO%, the power required for 100 lbs. of chlorine being 

VOL. XCII. ii. 31 
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450 H.P. hours, and the loss of magnesium, 0.2 lbs. per 100 Ibs. of 
chlorine. W. H. G. 

Absolute Atomic Weight of Bromine. GUSTAV D. HrNRICHs 
( C m p t .  Tend., 1907, 144, 973--975).-Using the data afforded by 
Baxter’s recent determination of the atomic weight of bromine (Abstr., 
1906, ii, 740) and applying the method of calculation suggested 
previously (Abstr., 1893, ii, 317), the author concludes that the value 
80 should be accepted for the atomic weight of bromine in, place of 
79952 adopted by Raxter, who used the values 107.93 for silver and 
35.473 for chlorine in place of the numbers 108 and 35.5, which the 
author has previously shown t o  be the correct values for these elements 
(Abstr., 1894, ii, 276). T. A .  H. 

Preparation of Anhydrous Hydrogen Fluoride. GUIDO 

be used in place of the platinum usually employed in the preparation 
of anhydrous hydrogen fluoride by distillation of potassium hydrogen 
fluoride (compare Moissan, Abstr., 1886, 849, 976; 1899, ii, 593). 

GOLDSCHMIEDT (MondSh.? 1907, 28, 297--298).-A copper retort 

G. Y. 

Decomposition of Water Vapour in Contact with Kot 
Platinum Wire. ALFRED HOLT, jun. (Phil. Mag., 1907, [vi], 13, 
630--635).-l’he au tho r  has estimated the dissociation of water 
vapour at high temperatures by heating a platinum wire in contact 
with i t  at low pressures and collecting the electrolytic gas produced. 
The values obtained for  the amount of dissociation are slightly higher 
than those obtained by Nornst and Wartenberg (Abstr., 1906, ii, 729) 
and by Langmuir (ibid., ii, 848) at the lower temperatures. Wi th  rising 
temperature, the author’s values become relatively smaller, until at 
2000’ abs. they are only about one-seventh of the quantities obtained 
by the other workers, The cause of this discrepancy is being investi- 
gated. J.  C. P; 

Explosion of Pure Electrolytic Gas. HAROLD B. DIXON and 
LAWRENCE BRADSHAW (Proc. Koy. Xoc., 1907, A ,  79, 234--235).-With 
the object of finding whether the interaction of hydrogen and oxygen 
depends on the presence of water molecules formod previously, the 
authors have made a photographic analysis of the explosion flame in 
the dried and undried gases. The photographs were taken on a film 
moving vertically downwards with great rapidity, while the flame, 
started by a spark, travelled horizontally. The hydrogen and oxygen 
were made by electroly& of very pure barium hydroxide, and to 
ensure the removal of water the mixed gases were placed in contact 
with phosphoric oxide in the dark for about two months before 
being exploded. As far as can be judged froin the photograpbs, the 
absence of water vnpour does not influence the explosion when once 
the flame has been started by a spark. H. M. D. 

The Firing of Gaseous Mixtures by Compression. LAWRENCE 
BRADSHAW (Proc. Noy. Xoc., 1907, A ,  79, 236-241).-Photographs of 
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451 INORGANIC CHBMISTRP. 

the explosion flame, obtained by firing electrolytic gas by means of 
a spark in a glass tube, one end of which is drawn out to a capillary, 
indicate the advance of a second luminous wave from the capillary end 
of the tube. Experiments with different forms of tubes indicate that 
two of the conditions essential to the setting up of the wave are that 
end of the tube must be funr,el-shaped and rigid. The distance from 
the firing wires to the end of the tube must be less than that required 
for tho development of the detonation-wave in the gaseous mixture. 
The facts indicate that the second luminous ware is due the ignition of 
the explosive mixture by a wave of compression which is propagated 
with a velocity approximately equal to that of a sound-wave. 

The phenomenon is more evident when a mixture of carbon 
disulphihe and oxygen in the proportion 2CS, : 30,  is fired. 

H. M. D. 

Determination of' the Limiting Explosive Mixtures of Gases. 
NICOLAE TECLU (J. pr. Cheni., 1907, [ii], 75, 212--223).-An apparatus 
for making and exploding mixtures of gases of known composition is 
described and figured. The results of a series of experiments with 
mixtures of air with hydrogen, coal gas, methane, and acetylene are 
tabulated. The mixture3 capable of being exploded by means of an  
electric spark are found to lie between the following limits in corn- 
position : 95'3-9.96 to 62*75-63*58% of hydrogen, 4-36-4.82 to 
23.35-23.63% of coal gas, 3.20-3.67 to 7-46-7.88% of methane, and 
1.53-1-77 to 57-95-58.65% of acetylene. Whilst the sensitiveness 
of these four gases to explosion with air diminishes in the order: 
acetylene, methane, coal gas, hydrogen ; the range of explosiveness of 
the mixtures with air increases i n  the order: methane, coal gas, 
hydrogen, acetylene, and in the proportions : 1 : 4-21 : 12.7 : 13.5. 
Contraction takes placo on explosion of mixtures containing less than 
7.03%, or more than 49.79%, but expansion on explosion of mixtures 
containing 7-03--41.92%, whilst neither expansion nor contraction 
is observed with mixtures containing 41 *93-49.79% of acetylene. 

G. Y. 

Amorphous Sulphur: Study of the Two Forms of Liquid 
Sulphur as Dynamic Isomerides. CHARLES 31. CARSON (J. Amer. 
Chem. SOC., 1907, 29, 499--517).---The experiments are described 
which lead to the conclusions previously recorded (Smith and Carson, 
this vol., i, 20). 

Blue Colour of Sulphur and of Certain of its Compounds. 
EMANUALE PAT ERN^ and ARRIGO ~S~AZZUCCHELLI ( A  t l i  n. Accad. Lincei, 
1907, [v], 16, i, 465-476. Compare Knapp, Abstr., 1888, 1163 ; 
Milbauer, Abstr., 1905, i, 121 ; 1906, i, 405 ; Giles, Abstr,, 1901, i, 
262).-The authors discuss the blue colour (1) of ultramarine ; (2) of 
the blue modification of sulphur; (3) obtained by adding an alkali 
polysulphide to boiliug alcohol or acetone, and de5cribe their own 
investigations bearing on ,these points., 

Knnpp (Zoc. cit.) regards the blue colour of ultramarine as dne to the 
presence of sulphur in a special state of aggregation, but the authors 

E. G. 

31--2 
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are in agreement with Hofmann's view (Ultramarin, Braunschweig, 
1902) t ha t  ultramarin cannot contain free sulphur, as they find that 
this substance retains its blue colour after being heated to bright 
redness for some time. 

The blue (or green) variety of sulphur obtained by Orloff (Abstr., 
1901, ii, 499 ; 1902, ii, 315) seems to  be formed also by prolonged 
boiling of sulphur bromide with cadmium sulphide in presence of 
toluene; with sulphur iodide no reaction occurs. The properties of 
blue sulphur and ozone do not allow of an analogy being drawn 
between these two substances (compare Orloff, Zoc. c i t . ) .  

With  95% alcohol, traces of a polysulphide give a blue, and larger 
quantities a green, coloration, but only when the alcohol is heated; 
in  the cold, the  liquid assumes a yellow colour. The reaction is 
sharper with potassium or sodium polysulphide than with the  
ammonium compound, but, in any case, the coloration is only 
transitory, With acetone the coloratlions are more intense and more 
persistent, the best re>ult s being obtained by adding an alcoholic 
solution of potassium polysulphide t o  boiling acetone; even in the 
cold these solutions give a blue coloration, but this changes to  green 
and ultimately to yellow with less quantities of the polysulphide than 
when boiling acetone is employed. The view that these colorations 
are due to a limited decomposition of the polysulphide is supported by 
the obeervations tha t  intense and moderately persistent colorations 
are obtained with basic solvents such as  pyridine, ethylamine, and 
allylamine, which are able t o  form saline compounds with persulp- 
hydric acid, whilst with water, the most highly dissociating solvent, 
no coloration is formed. 

When sulphur is vaporised in a transparent, quartz vessel, it is 
seen that it has a t  first a deep, reddish-yellow cdour, which, at higher 
temperatures, becomes very faint, and is ultimately replaced by a 
characteristic, pale-blue colour, t h i s  disappearing when the vnpour 
cools. The same blue colour is observed when sulphur is volatilised 
in  an atmosphere of carbon dioxide, but not when an  atmosphere of 
sulphur dioxide is employed. 

When potassium thiocyanate is heated, it melts a t  172.3' to a 
colourless liquid, which begins to turn  blue a t  430°, the colour 
gradually deepening t o  an intense indigo if this temperature is main- 
tained. When the salt is cooled, the colour begins to  fade at about 
300°, but only disappears completely in  the neighbourhood of the  
melting point. If the blue liquid is maintained at above 500°, 
it changes to  an opaque, incandescent, red liquid, but again becomes 
blue immediately on cooling; even at this temperature there is no 
appreciable separation of free sulphur, although the thiocyanate retains 
a yellow colour after cooling. When heated in a current of oxygen at 
above 400°, potasfium thiocyanate loses in weight rapidly, sulphate 
and polysulphide being formed. 

Observations were also made on the influence on the blue colour of 
mixing various salts with the thiocyanate. 

Curves are given representing the  absorption spectra (1) of a poly- 
sulphide in boiling acetone, pyridine, ethyl or propyl alcohol, or 
allylamine ; in ethylamine at 0' or glycerol at 160-180°; (2) of 
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fused potassium thiocyanate at different temperatures, and (3) of 
increasing thicknesses of a solution in sulphur in fuming sulphuric 
acid. T. H.  P. 

Liquid Hydrogen Sulphide as a Solvent. GIUSEPPE MAGRT 
( A t l i ' K .  Accud. Lincei, 1907, [v], 16, i, 518-525. Compare this vol., 
ii,  337).-The author describes the method of employing the apparatus, 
previously described (Zoc. cit.), for measurements at low temperatures 
on inorganic solvents and on solutions in these solvents. The follom- 
ing are the results obtained up to the present. 

The values obtained by Walden and Centnerszwer (Abstr., 1902, ii, 
245) for the physical constants of sulphur dioxide near its boiling point 
and of solutions of potassium iodide and ammonium thiocyanate in 
this solvent are, in general, confirmed. 

Hydrogen sulphide, whether prepared from ferrous sulphide or 
synthesised from sulphur arid hydrogen, boils under ordinary pressure 
at - 62', a thermometer i n  the boiling liquid indicating - 60"; its 
freezing point is -83'. The following physical constants were 
determined a t  - 60' : D 0.95 (water .= 1) ; internal friction, 0.00417 
dyne per sq. cm. ; dielectric constant, 10.2 (air = 1) ; surface tension, 
25.434 dynes per cm:; conductivity, much below 4010-7. 

The salts of energetic bases do not dissolve in liquid hydrogen 
sulphide, but compounds of the non-metals among themselves are 
soluble in it and determine a certain conductivity. Hydrogen 
sulphide also dissolves iodine, a 1.1% solution having a conductivity of 
1.34.10-5 a t  - 60'. If this conductivity is due to dissociation of the 
hydrogen sulphide into hydrogen and sulphur ioits, the solution should 
contain sulphur iodide dissociated into its ions. Such chemical inter- 
change between the hydrogen sulphide and iodine is, however, 
apparently contradicted by the observation that a 1.2% solution of 
sulphur iodide in hydrogen sulphide has a conductivity 5-81.10- 6, 
which is much less than that of the iodine solution. Most probably 
the conducting power is to be ascribed to the iodine molecule itself. 
which may b<&garded as formed from ions, thus : I, = I' + I' or 212 =' 
31' + I.*'. T. H. P. 

Purification and Testing of Selenium.  RICHARD THRELFALL 
(Proc. Roy. SOC. 1907, A ,  79,167-174).-The author has examined the 
methods for the purification of selenium and the detection in it of 
small quantities of tellurium. The method described by Ekman and 
Petterson is recommended for the purification and Oppenheim's method 
for the detection of tellurium, the limit of this test being somewhere 
between 0.1% and 0.025% of tellurium. Traces of tellurium cannot be 
detected spectroscopically. The separation is best effected by repeated 
sublimation of the mixed oxides in a current of dusbfree, dry air at 360O. 
Selenium purified by the above method is found to contain a trace of 
arsenic. H. M. D. 

Behaviour of Selen ium towards Light and Temperature. IV. 
and V. ROBERT MARC (Zeitsch. anorg. Chem., 1907,53, 298-3 18).-Ic 
former papers (Abstr., 1904, ii, 105 ; 1906, ii, 226,280, 742) i t  has been 
ahown by two independent methods tha t  crystalline selenium exists in 
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two forms, A and B, the former being a non-conductor and the latter a 
good conductor of electricity. I n  the dark, the equilibrium mixture 
consists almost exclusively of A ,  and the equilibrium is displaced in 
the  direction of B by raising the temperature. The transition has 
now been observed microscopically, the round granular crystals of A 
first formed a t  140" changing to thelonger crystals of B when heated 
for some time a t  200'. Further, 13 appears to be rather less soluble 
in carbon disulphide than the other modification. 

The equi- 
librium mixture a t  the ordinary temperature is sensitive to  light, but 
when heated a t  200" for some time (so tha t  practically only B is 
present) and then rapidly cooled, this is no longer the case; however, 
when kept a t  the otdinary temperature, i t  becomes more and more 
sensitive as the equilibrium becomes displaced in the direction of A .  
It is therefore considered that light displaces the equilibrium from A 
t o  B, as does ribe of temperature. It is shown that the effect in  
question is really photochemical and not due to simultaneous heating, 
and, further, that  the sensitiveness is the same in dry air, in  carbon 
dioxide, and i n  a vacuum. 

Owing to the very slight transparency of selenium, only an extremely 
thin layer is .affected by light, but there is some evidence tha t  the 
particles thus affected diffuse slowly towards the interior, a fresh 
layer being thus exposed. 

I n  the light of the  above observations, the conditions to be observed 
in constructing sensitive selenium cells are discussed. 

The action of light on selenium has also been studied. 

G. S. 

Equilibrium of Ammonia. FRITZ HABER and ROBERT LE 
ROSSIQNOL (Bey,, 1907, 40, 2144--2154),-The authors have deter- 
mined the state of equilibrium of ammonia at high temperatures. 
Haber and van Oordt (Abstr., 1905, ii, 159, 384, 814) have obtained 
an approximate value in the neighbourhood of 1000" ; they find that 
in  10,000 mols. of ammonia, only 15-2.5 remain undecomposed. I n  
the  present experiments, the authors use an improved form of Haber 
and van Oordt's apparatus ; iron, manganese, nickel, or chromium 
being employed as catalyst. The value k, obtained from ZNH,=N, + 
3H2, a t  atmospheric pressure is 1.48 x 10-4 a t  1000°, and 4-68 x 10-4 
at 750'. The agreement is very good between the experiment,al values 
of k and those calculated from van't Hoff's thermochemical equation, 
on the assumption that the heat of formation of ammonia at constant 
pressure is independent of the temperature. c. s. 

Electrolytic Reduction of Hydroxylamine and of Nitrous 
Acid. OTTO FLASCHNER ( M o w t s I ~ ,  1907, 28, 209--246).-Haber's 
method of reduction with a limited potential (Abstr., 1900, i, 281) 
cannot be applied to all cases, but only if the decrease in the amount 
of oxygen contained in  the substance reduced is accompanied by a fall 
in the oxidation potential. As this cannot be foreseen, the effect of 
lowering the cathode potentmid can be known only experimentally. 
Mcreover, the velocity of the reduction is affected by the metal 
ecployed as t h e  electrode in such a manner that the effect caused b y a  
difference in potential may be disguised. It is not certain tha t  in 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
07

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
04

:1
5:

03
. 

View Article Online

http://dx.doi.org/10.1039/ca9079205447


INORGANIC CHEMISTRY. 455 

every case the substance reduced passes through the intermediate 
stages; the formation of the intermediate products can be assumed 
only with probability from kinetic considerations. It. is found that in  
the electrolytic reduction of hydroxylamine and nitrous acid, the 
results obtained are in  agreement with the curves representing the 
E. N.3’. required for decomposition. Since nitrous acid is completely 
reduced with even extremely low cathode potentials, intermediate 
product,s cannot be obtained by the method of limited potentials. 
Whilst the reduction of hydroxylamine, or of nitrous acid, is affected 
only slightly by variations in temperature; the -rate of ’reduction 
varies with the metal used as the cathode, the greatest velocity being 
found with a cathode of platinised platinum; this effect is ascribed to  
the catalytic action of the platinum black. With a copper cathode, 
nitrous and nitric acids are reduced only to ammonia. When reduction 
takes place without evolution of gas, a considerable part of the curreDt 
employed in each case remains unaccounted for. G. Y. 

The Lead Chamber Process and the Oxides of Nitrogen. 
FRITZ RASCHIG (Zeitsch. angew. Chem., 1907, 20, 694-722. Compare 
Abstr., 1905, ii, 23 and 700).-Polemicnl. A reply to Lunge and 
Berl (compare Abstr., 1906, ii, 438). The chief point at issue is the 
following. Tho present author distinguishes between the so-called 
‘( first product ” resulting after a quarter of a second’s contact between 
one volume of nitric oxide and three volumes of oxygen and the ‘‘ after 
product ” which is formed after twenty-five seconds. The “ first pro- 
duct ” is supposed to consist of a mixture of nitrogen trioxide with 
oxygen, which in the course of twenty-five seconds is converted into a 
mixture of nitrogen peroxide and oxygen. Lunge and Berl, on the 
other hand, do not accept the formation of the trioxide, but consider it 
probable that at first only half of the nitric oxide is oxidised by the 
oxygen, the rest of the nitric oxide remaining as such in contact with 
the excess of oxygen. By mixing nitric oxide with air or varying pro- 
portions of pure oxygen, and analysing the mixtures both by absorption 
with concentrated sulphuric acid and with NjlO sodium hydroxide as 
well as by passing the gas through stannous chloride and titrating 
back the amount of unoxidised chloride by means of N/10 iodine 
solution, the author has found that it is possible to get various higher 
stages of oxidation of nitrogen Rccording to the proportions in which 
the original gases were mixed. Thus, from the analysis of a mixture 
of nitric oxide with a n  excess of air, he concludes that in the “first 
product ” the ‘( apparent stage of oxidation ” may be represented by 
the symbols N,O,+O and not N,0,+02. Although the system 
N,O,+O bas the same composition as N,O,, he does not regard i t  as 
identical with nitrogen peroxide, but prefers to call it isonitrogen 
peroxide or oxy-nitrogen trioxide, ON,03. The ‘( after product,” on the 
other hand, is not N,O,+O,, but N,O,, which is isomeric with the 
ordinary oxide of that  formula, and is therefore named isonitrogen 
pentoxide. I f ,  however, nitric oxide is mixed with a large excess of 
pure oxygen, the first and after products are in a still higher state of 
oxidation, represented by the formulse N206 and N,07 for nitrogen hex- 
and hept-oxide respectively. The two gases behave towards most 
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reagents like nitrogen trioxide and peroxide respectively, and can only 
be recognised by their beliaviour towards such a powerful reducing 
agent as stannous chloride; a11 attempts to isolate them have hitherto 
failed, and they appear only to be stable in the presence of a large 
excess of oxygen, Inasmuch as the isohex- and hept-oxides are only 
formed in presence of an  excess of pure oxygen, these two gases are 
never formed in ordinary practice, and only the isoper- and penta-oxides 
are ever realised in the lead chamber process. A study of the 
solubilities of these two oxides in sodium hydroxide has led to the con- 
clusion that in order to obtain a large yield of nitrite from the gases 
produced by the action of the electric discharge on air, the gases 
should be absorbed by very strong sodium hydroxide as soon as possible 
after their formation, when they mill consist for  the most part of iso- 
nitrogen peroxide, The solution should be allowed to become hot 
during the process, as this can but increase the yield of nitrite. Finally, 
the author considers that Lunge and Berl’s experiments can be 
interpreted as a complete confirmation of his view that nitrous acid and 
not nitrosulphonic acid is the active catalytic agent in the chamber 
process; he also agrees with Littmann’s view that the formation of 
nitrosulphonic acid is positively detrimental to  the process, and that 
manufacturers should therefore try to prevent its formation, P. H. 

Reaction between Bromic, Hydriodic, and Arsenious Acids, 
and the LcInduction ” by Hydrogen Bromide of the Reaction 
between Bromic and Arsenious Acids. FRED C. BOWMAN 
(J. Physical Chem., 1907, 11, 292--305).-The oxidation of arsenious 
acid in solutions containing bromic and hydriodic acids has been 
examined with the object of ascertaining whether the oxidation is 
effected by the hypobromous and bromous acids which have been 
supposed to be formed in the reduction of bromic acid by hydriodic acid 
or by the iodine which is the end-product of the oxidation of the 
hydriodic acid. 

It is shown that the rate of reduction of bromic acid by hydriodic 
acid is not affected by the presence of arsenious acid except in so far 
as the oxidation of the latter affects the concentration of acid and 
iodide in the solution. 

The arsenious acid oxidised corresponds with the iodine liberation 
during the reaction and is very much smaller than the amount which 
would be oxidised if the oxidation were affected by hypobromous and 
bromous acids formed as intermediate products. The reduction of 
bromic acid by hydriodic acid does not therefore ‘‘ induce ” the 
oxidation of arsenious acid. H. M. D. 

Solidiflcation Pressure in Moissan’s Preparation of 
Diamonds. CHARLES M. VAN DEVENTER (Chenz. Weekblad, 1907, 4, 
211-214. Compare Moissan, Abstr., 1893, ii, 275, 320 ; 1894, ii, 
189 ; 1896, ii, 644 ; 1905, ii, 160)-A theoretical paper, in which the 
views expressed by Moissan are criticised. A. J. W. 

Presence of Europium in Stars. JOSEPH LUNT (Proc. Roy. Soc., 
1907, A,  79, 118--125).-1n measurements of the radial velocity of 
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a-Roijtis and P-Geminorum, the results for the calcium line at 
X 4435*851 (Rowland) are discordant, and consideration of the avail- 
able evidence indicates europium as the disturbing element. Recent 
investigation by other workers has indicated the presence of europium 
also in the  chromosphere. J. C. P. 

Some Properties of the Alkali Protoxides. ETIENNE RENGADE 
'Compt. rend., 1907, 144,753-756).-The alkali protoxides have been 
prepared according to the method described previously (Abstr., 1906, 
ii, 850, and this vol., ii, 83), but without using 1 he silver bcat. Sodium 
oxide (D: 2.25) is slightly yellow when hot ; potassium oxide (D: 2.32) 
is white a t  the ordinary temperature, clear yellow a t  ZOO'; rubidium 
oxide (D: 3.72) is pale yellow when cold, golden-yellowish when hot ; 
caesium oxide (Di 4.78) has a fine red colour when cold. The oxides 
are similar in properties to that of caxium. They decompose above 
400' into dioxide and metal ; form an  eqiiimolecular mixture of 
hydroxide and amide when treated with liquid ammonia; are reduced 
by hydrcgen at 180-200' to a mixture of hydroxide and hydride 
which, when heated to 300' in  a vacuum, dissociates with sublimation 
of the metal ; are not attacked by cold fluorine or chlorine, but react 
violently (with incandescence) when heated with these gases ; become 
incandescent but do not evolve gas when slightly heated with iodine 
in a vacuum, the residue giving a colourless solution in water from 
which iodine is precipitated by dilute acids ; form polyaulphide and  
sulphate when gently heated with sulphur; do not react with boron 
or sugar carbon below 400" (above which the oxides decompose); 
react violently with water, are dissolved by alcohol, and do not 
combine when cold with carbon dioxide, but do so a t  300" forming 
carbonate. 

Czesium oxide, when cold, does not absorb oxygen, but at 150' the 
peroxide, Cs,O,, is formed ; i t  inflames when heated slightly in  sulphur 
dioxide forming a mixture of sulphide and sulphate ; i!! hydrogen 
sulphide ignition occurs at the ordinary temperature. When kept in  
the evacuated tubes in which they were prepared, caesium oxide 
gradually changes from red to black, 8nd rubidium oxide acquires a 
coppery colour with a metallic reflex. These changes only occur when 
the tube contains the alkali metal, and on heating the resulting 
products t i t  60--80° in a vacuum they regain their original colours, 
whilst a sublimate of the alkali metal is formed. Cssium and 
rubidium therefore have an  appreciable vapour tension a t  the ordinary 
temperature, and their vapours are easily absorbed by the correspond- 
ing oxides, forming ve1 y easily dissociated substances. Similar 
phenomena are less clearly observed with potassium, but not with 
sodium. The vapours of the alkali metals seem to  diffuse very slowly, 
as their absorption by the oxide oecurs more rapidly on the side 
nearer the alkali metal and is almost entirely stopped by a constriction 
in  the tube between the metal and oxide (compare Wood, Phil. Mag., 
1904, [vi], 8, 296). 

Scheele's Sodium Hydroxide Process. ERNST BERL and 
G. AUSTERWEIL (Zeitsch. Elektrochem., 1907,13, 165-1 72).-The process 

E. H. 
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in question is based on the reaction 2NaC1+ 4 P b 0  + H,O = 2NaOH + 
3PbO,PbCI,. Lead oxide, prepared by heating white lead at 400°, had 
the solubility 1.02 x 10-3 gram-mol. per litre, whilst the solubility of 
a purchased sample was 2-64 x 

When lead oxide is shaken with flj'2 sodium chloride solution a 
white oxychloride, 4Pb0,PbCI,,2H20, is formed. The solubility of 
this substance in  water is, a t  18", 5.15 x at 48', 6.6 x 10-5, and 
at 74", 7.9 x gram-mol. per litre. Lead oxide and N-sodium 
chloride solutions yield the yellow oxycbloride, 3PbO,PbCI2, the 
solubility of which in water a t  18" is 5.9 x a t  48", 1.4 x 10-4, 
and a t  74", 7.4 x lo-* gram-mol. per litre. 

The solubility of lead oxide in  solutions of sodium hydroxide of 
various strengths at  18" and 74' is determined, and the conclusion is 
drawn tha t  in solutions containing less than one molecule of sodium 
hydroxide per litre the lead oxide dissolves as  NaHPbO,, whilst in  
stronger solutions the salt, Na,PbO,, is formed t o  some extent. The 
dissociation constantof themonobasic acid, H,PbO,, at lS'is 1.1 x 10-12. 
The equilibrium attained when sodium chloride solutions act on lead 
oxide at lS', 48', and 74' is then studied. It is found that the ratio 
of the concentrations of the hydroxyl and chlorice ions in the solution 
is constant. The values of the ratio [OH]/[Cl] are at 18', 1.0, a t  48O, 
0.75, and at 74", 0.58. These values hold for solutions containing less 
than one molecule of sodium chloride per litre ; with stronger solutions 
the lead oxide becomes coated with oxychloride, so tha t  equilibrium 
cannot be attained. 

The regeneration of lead oxide from the oxychloride by means of 
the reaction 4Pb0,PbC12 + Ca(OIl), 7 5 P b 0  + CaCl, + H,O is also 
studied. The ratio of the concentrations of hydroxyl and chlorine 
ions in  the solution is agiin found to be constant; a t  1 8 O i t  is 1-05, 
and a t  74", 0.55. 

gram-mol. per litre. 

T. E. 

Higher Oxides of Rubidium. ETIENNE RENGADE (Coqnpt. rend., 
1907, 144, 920-922. Compare Erdmann and Kothncr, Abstr., 1897, 
ii, 96).-In the apparatus previously described (Abstr., 1906, ii, 444), 
known weights of rubidium are treated gradually with measured 
volumes of pure oxygen. After. absorption of the gas, the  product is 
heated rapidly to  fusion and then immediately allowed to  cool. By 
using a volume of oxygen corresponding with t,he formation of the 
dioxide, Rb,O,, a yellowish-white substance, fusing at 600' t o  a brown 
liquid and solidifying to a mass of felted needles, is obtained. By 
slightly increasing the quantity of oxygen, the colour of the solidified 
mass changes to  deep brown and black, the latter being the colour of 
all the further products un t i l  sufficient oxygen is used to form the 
peroxide, Rb20,, which is yellow. The peroxide is only yellow, 
however, if kept fuFed for some time and then cooled in oxygen at 
atmospheric pressure. It dissociates when heated in a vacuum, and at 
600" the dissociation pressure of oxygen is about 3 cm. If the oxygen 
produced is removed by a mercury pump, after some hours the evolution 
of gas ceases, The black residue dissolves rapidly in  water with 
evolution of oxygen and formation of hydrogen peroxide, whilst the 
proportion of rubidium corresponds with the formula Rb,O,. This 
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trioxide is more readily obtained by treating rubidium with the 
theoretical volume of oxygen and fusing the product. It forms a black 
mass, m.p. below 500°, Ug 3.53 (.for the peroxide and dioxide, D: is 
respectively 3.05 and 3.65). The author concludes tha t  a black oxide 
intermediate between the peroxide and dioxide is formed by the direct 
oxidation of rubidium. E. H. 

Ammonium. HENRI MOISSAN (Conipt. vend., 1907, 144, 790-791). 
-Ammonium amalgam can be obtained (1) by the action of sodium 
amalgam on an  ammonium salt, (2) by electrolysis of a moist 
ammonium salt with a mercury cathode. The first reaction is only 
possible in the presence of an  excess of sodium, even at - 40" when the 
sodium is removed, by repeated washing with a solution of an 
ammonium salt in liquid ammonia, or otherwise, the so-called ammonium 
amalgam ceases to exist. Accordingly the equation NaHg + NH4C1 = 
NaCl+NH,Hg is incorrect. When a solution of the double iodide of 
ammonium and mercury in liquid ammonia, or, better, a solution of 3 
grams of ammonium iodide and 0.5 gram of mercuric iodide in 20 C.O. 
of water, is electrolysed a t  - 40' between platinum electrodes carrying 
a current of 2.5 amperes at 11 0 volts, there is formed at the cathode a 
mass of blue filaments which rapidly become entangled. This substance 
is only stable during the passage of the current, and on stopping 
the latter it immediately decomposes with evolution of hydrogen 
and formation of a grey cloud of mercury. It is soluble in mercury 
and the  solution has all the properties of ammonium amalgam. 

E. H. 

Existence of Potassammonium and Sodammonium. ALEX- 
ANDRE JOANNIS (Ann. Chim. Phys., 1907, [viiil, 101-1 lo).-Polemical 
against Ruff and Geisel (Abstr., 1906, ii, 228), who consider tha t  the  
potassammonium and sodammonium described by the author do not 
exist. The arguments and more particularly the experimental results 
adduced by these observers in support of their view are severely 
cri ticised. G. S. 

Bleaching Powder. HUGO D ~ T Z  (Zeitsch. angew. Chem., 1907, 20, 
754-757. Compare Abstr., 1906, ii, 26).-Polemical against Schmarz 
(this vol., ii, 16'7). The author maintains that bleaching powder does 
not contain free calcium hydroxide, but is a mixture of the compound 
CaO,CaOCI,,H,O and the compound CaOCl,,H,O ; the latter substance 
in the anhydrous form CaOCl, is not present in bleachiyg powder. 

W. H. G. 

Acid Sulphates. IT. Acid Calcium -Sodium Sulphate. 
JOH. D'ANs (Zeitsch. amrg. Chern., 1907, 53, 419-422. Compare 
Abstr., 1906, ii, 351).--To a saturated solution of calcium sulphate in 
sulphuric acid a t  the room temperature, glauberite (sodium sulphate) was 
added and the solution then diluted with 10% sulphuric acid. After 
some days, an  acid calcium-sodium sulphnte separated in tuf t s  of 
small, doubly-refracting needles ; the compound is immediately 
decomposed by water. 
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The limits of concentration within which the compound exists at 
2 5 O  mere determined, and it was then found that when specimens were 
prepared from solutions corresponding with different parts of the 
field the composition was not constant; the higher the proportion 
of sulphuric acid, the smaller is the proportion of calcium Eulphnte. It 
is considered that an isomorphous mixture, represented by the 
empirical formula xCs,Na6( 80,)6,5H,0 + Na3H(S0,),,H20 (z vary- 
ing  from 3 to l.C;), separates from solution. G. S. 

Temperature of Formation of Strontium and Barium 
Carbides. MOREL KAIIN (Compt. Tend., 1907, 144,913-915. Com- 
pare this vol., ii, 166).-Mixtures of strontium or barium oxide (I mol). 
with sugar charcoal (3 atoms), when heated for twenty to  twenty-five 
minutes a t  the temperature of melting platinum ( 1 7 7 5 O )  in  the 
furnace described by Moissan (Ahstr., 1902, ii, 122), give products 
which have not been fused, but contain strontium and barium 
carbides respectively. Moissan has shown t h a t  calcium carbide is not 
formed without fusion of the calcium oxide employed. E. H. 

Reduc t ion  of Magnesia, by Charcoa l .  PAUL LEBEAU (Compt. 
rend., 1907, 144, 799--801).-On heating magnesia mixed with sugar 
charcoal in a carbon crucible in  the electric furnace, the loss of 
magnesia by volatilisation in a given time is three to  four times 
a s  great as when magnesia alone is heated similarly, thus indicating 
that reduction takes place. When 50 grams of a mixture of magnesia 
and charcoal, contained in a carbon tube in which was also placed a 
copper tube cooled by a current of water, are heated for eight minutes 
by a current of 700-800 amperes a t  110 volts, 10 grams of an  almost 
black, compact product are obtained on the copper tube. It is shown 
to consist of magnesium, magnesium carbide, and carbon. This product 
evolves gas slowly on treatment with water, rapidly with hydrochloric 
acid, the gas consisting of about 20% of acetylene and 80% of hydrogen. 
It follows tha t  i n  the electric furnace magnesia is reduced by charcoal 
t o  a mixture of magnesium and magnesium carbide, which is largely 
destroyed by the furnace gases. The reduction takes place at a 
temperature possibly slightly above the boiling point of magnesia. I n  
the fused magnesia, fragments of carbon are found which have pre- 
served their irregular shape, but have been completely transformed 
into graphite. E. H. 

Chemistry of Thallium. I. L. F. HAWLEY (J. Amr.  Chem. Soc., 
1907,29, 300--304).-The following modification of Willm’s method is 
recommended for the estimation of thallium. The potassium perman- 
gnnate solution is standardised by means of a pure thallous salt 
dissolved in a definite quantity of water and in presence of a definite 
amount of hydrochloric acid. The titrations must always be made 
under precisely the same conditions. It has been observed tha t  the 
thallium factor, the weight of thallium oxidised by 1 C.C. of a perman- 
ganate solution, varies with the quantity of thallium present in the 
solution. This variation is shown by means of a curve in which the 
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thallium factors are plotted as ordinates and the volumes of perman- 
ganate solution as abscissae. From this curve the factor to be employed 
in an  estimation can be read directly from the amount of permanganate 
used. I n  carrying out the experiments required for the construction 
of the curve, fused thallous sulphate was used for  standardising, all 
titrations were made in hot solutions, the volume of liquid titrated 
was always 60 c.c., and the hydrochloric acid present was equivalent 
to 4 C.C. of the concentrated acid of D 1.2. Under these conditions 
the thallium factor remains nearly constant, about 35 C.C. of perman- 
ganate solution corresponding with about 0.10 gram of thallium, but 
below that amount it decreases rapidly. A study is being made of the 
causes of this variation. 

Z'TmZZium fulniinate, T1,C202N2, obtained by treating mercury 
fulminate suspended in water with thallium, is slightly' yellow when 
dry, but becomes brown on exposure to the air. ?'huZZium ctlurninate, 
T1,A120,,7H,0, prepared by the action of aluminium on thallous 
hydroxide, forms a white powder and is slowly hydrolysed by water. 
Potassium thallic chromate, KTl( Cr0,),!2H20, obtained by adding 
potassium hydroxide to a solution of thallic hydroxide in chromic acid, 
is a yellow, crystalline salt which is rapidly hydrolysed by water unless 
a large excess of the chromic ion is present. 

LSON GUILLET (Compt. rend., 
1907, 144, 845-848. Compare Abstr., 1906, ii, 357, and Shepherd, 
Abstr., 1904, ii, 662).-A series of buttons was prepared by super- 
posing copper and the metals zinc, tin, antimony, cadmium, aluminium, 
manganese, magnesium, and nickel, the latter being taken one a t  a 
time so as to form binary alloys. It was observed in polishing these 
buttons for microscopic examination that in each case a fragile layer 
was reached, presenting a similar structure and developing a white 
colour when treated with ferric chloride dissolved in hydrochloric acid. 
Further, the succession of constituents passed through before 1 eaching 
this fragile layer appeared to be the same except in the cases of the 
copper-cadmium and copper-manganese buttons. I n  the former case 
the compound Cu,Cd separates, even when small quantities of cadmium 
are present, and so long as the alloy is relatively rich in  copper no solid 
solution appears to be formed (compare Sahmen, Abstr., 1906, ii, 543). 
Of the alloys examined, the a-constituents can be rolled or hammered 
in the cold and those composed of two solid solutions of which one is 
an a-solution can be rolled when warmed. 

E. G. 

Constitution of Copper Alloys. 

T. A. H. 

Limit of Silicuration of Copper. &MILE VIGOUROUX (Compt. 
rend., 1907, 144, 917-920. Compare Lebeau, Abstr., 1906, ii, 29, 
168).-Mixtures of 81.74 grams of pure copper, 28.26 grams of pure 
crystallised silicon, and 200 grams of pure lead, bismuth, or antimony, 
contained in a porcelain boat, are heated a t  1200' in a stream of 
hydrogen for about three hours I n  the experiment with lead the 
product consists of (1) lead containing small quantities of copper and 
silicon, (2) a silicide containing 83*4-84.0% of copper, 9*53-9*35% 
of combined silicon, and 6.4% of free silicon. With bismuth, the pro- 
duct is composed of (1) bismuth containing small quantities of copper 
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and silicon, (2) crystallised silicon, and (3) a silicide containing 
83*8--84-2% of copper, 10*84-10*78% of combined silicon, and 5.3% of 
free silicon. Antimony does not give a mechanically separable 
mixture, but a product containing 35*S-S6*0% of copper, 3*60-4*10% 
of combined silicon, 4.20% of free silicon, and 56*5-56.17% of 
antimony. I n  each case the proportion of copper to  combined 
silicon agrees within the limits of experimental error with the  formula 
Cu,Si. The author draws the conclusion that the maximum amount 
of silicon absorbed by copper to form a silicide is not affected by the 
presence of lead bismuth or antimony, that  this maximum amount of 
silicon in copper silicide is about lo%, and that whilst the silicide 
rises to the surface of the lead and bismuth, it remains disseminated 
throughout the antimony. E. TI. 

GIUSEPPE A. BARBIERI (Atti R. Accad. Lincei, 
1907, [v], 16, i, 528--531).-When cuprous iodide is heated with 
cupric chloride (or bromide), i t  loses all its iodine and is converted into 
cuprous chloride (or bromide) : 2CuI + 2CuC1, = 4CuC1+ 12. On the 
other hand, when cuprous chloride (or bromide) is dissolved in a 
concentrated a1 knli chloride solution, through which a current of 
carbon dioxide is kept passing, and the liquid subsequently shaken 
vigorously with a solution of iodine in xylene, the latter loses all i ts  
iodine, which is transformed into cuprous iodide according to the 
equation : 4CuCl -t- I, = 2CuC1, + 2CuI. The action of iodine on 
cuprous salts is hence perfectly comparable with tha t  which i t  exerts, 
in small degree, on ferrous or  stannous salts. The concentrationof the 
salts and the  temperature determine the predominance of one or the 
other of the inverse reactions represented by the two equations given 
above. These reactions form a particular case of a more general 

Cuprous Iodide. 

equilibrium expressed by the ionic equation : Cu" + I' ~2 Cu' +-I. 
T. H. P. 

Electrolytic Preparation of Amalgams. GEOI~GE McP. SMITH 
and JAMES R. WITHROW (J. Anze?.. Chem. Soc., 1907, 29, 321-324)- 
The method proposed by Shepherd (Abstr., 1903, ii, 210) as a lecture 
experiment for the electrolytic preparation of sodium amalgam has 
been employed in the !preparation of potassium, barium, strontium, 
calcium, and lithium amalgams. A thick, pasty potassium amalgam 
is obtained from a potassium sulphnte electrolyte with current of 3-4 
amperes and 18-22 volts, the temperature being 70--90°. A solid 
amalgam containing 1.5% of potassium is obtained as  a mat t  of 
brilliant needles from potassium hydroxide a t  a temperature of 60-70°, 
and with a current of 3-4 amperes and 9-12 volts. A harder 
amalgam, containing 1.66% oi potassium, is obtained by using a 
potassium nitrate electrolyte at 60" and with a current of 3-5 
amperes and 5.5-8-8 volts. A 1.43% barium amalgam is obtained 
as a thick mass of needle-like crystals from barium nitrate, with a 
current of 3-5 amperes and 11-13 volts at a temperature of 90'. 
Although the potassium and sodium amalgams are readily obtained by 
this method, the other amalgams are obtained only with great diffi- 
culty, owing to the decomposability of the amalgams and clogging of 
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the  porous cell, The strongest strontium amalgam, containing 0.7% 
of the metal, is obtained from strontium nitrate ; both lithium acetate 
and calcium acetate give only weak amalgams. Wi th  the exception of 
the potassium amalgam, none of these amalgams are pure, being con- 
taminated with more or less potassium, derived probably from the 
porous cup. W. H. G. 

Reversible Metallic Di sp lacemen t s  in Aqueous Solutions. 
GEORGE McP. SMITH (Amer. Chem. J., 1907, 37, 506-542. Compare 
Abstr., 1905, ii, 450).--Whilst the solid crystalline amalgams of the 
alkali and alkaline earth metals are regarded as definite chemical 
compounds, the corresponding liquid amalgams, on the other hand, 
have generally been regarded as mercurial solutions of these metals in  
the monatomic condition. The author does not agree with the latter 
view, and submits evidence to show that the liquid amalgams of the 
metals of the alkalis and alkaline earths, with the possible exception 
of magnesium, are solutions in mercury of compounds of the general 
formula MHg,, containing only 1 atom of the amalgamated metal in 
the molecule. The solid amalgams are regarded as analogous to 
hydrated salts. 

The preparation of potassium, sodinm, lithium, barium, strontium, 
and calcium amalgams, and the action of various salt solutions 
on these amalgams is described. It is experimentally shown tha t  
the following sixteen pairs of metals are reversibly displaceable in  
aqueous soliitions, K-Na, K-Li, K-Ba, K-Sr, K-Ca, K-Mg ; Na-Li, 
Na-Ba, Na-Sr, Na-Ca, Na-Dlg ; Li-Sr, Li-Ca ; Ba-Mg ; Sr-Ca, Sr-Mg. 
I n  the presence of mercury, lithium can be displaced from a mixed 
solution of i t s  chloride and hydroxide by magnesium with the 
formation of lithium amalgam. I n  like manner, barium can be 
displaced from its chloride solution by the amalgams of the more 
electronegative metals, strontium and calcium. 

The stability of t h e  compounds of the type RIIHgwt, increases in the 
following order : LiHg,, KHg,a, NaHg, for the alkali compounds, 
and CaHg,, SrHg,, and BaHg, for those of the alkaline earths. 

The same equilibrium is obtained by the action of an  equimolecular 
solution of sodium and potassium chlorides on either potassium, 
sodium, or lithium amalgam. 

Solubi l i ty  of Mercur i c  Chloride in Mixed Solvents. 
M. DURELSKI (Zeitsch. anorg. Chem., 1907, 53, 327-337. Compare 
Herz and Anders, this vol., ii, 159 ; Timofkeff, Abstr., 1891, 1313).- 
In 1898 the author determined the solubility of mercuric chloride in 
the following binary organic solvents through a wide range of 
temperature (usually 0-50°), the components being taken in equi- 
valent, and in  some cases also i n  other proportions : methyl alcohol 
with chloroform, with carbon tetrachloride, and with ethylene chloride ; 
ethyl alcohol with benzene and with chloroform; and ethyl acetate 
with benzene, with carbon tetrachloride, and with chloroform. The 
results are now published in accessible form. The solubility of 
mercuric chloride in the simple solvents is taken from the previous 
observations of Timofkeff (Zoc. ci t . )  and others, and in some cases has 
been specially determined. 

A. McK. 
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The observed values are compared with those calculated on the 
assumption that each of the components of the solvent exerts its effect 
independently, but, owing to the complicated nature of the phenomena, 
i t  has not been found possible to draw any general conclusions. 

G. S. 

Formation of Hydrosols and Organosols of Metallic Sul- 
phides. ALFRED LOTTERMOSER (J. pi.. Chem., 1907, [ii], 75,293-306. 
Compare this vol., ii, 78).-The methods which have been employed by 
various authors in the preparation of hydrosols of metallic sulphides 
are discussed. Many of theso hydrosols appear to be capable OF 
exibtence only in presence of an  excess of hydrogen sulphide ; on the 
other hand, a stable hydrosol, as in the case of the formation of the 
hydrosol of arsenious sulphide in presence of a large exoess of hydrogen 
sulphide, may be prepared by the action of a limited amount of 
hydrogen sulphide if the concentration of the ions present in the 
original solution and formed by the reaction is less than that 
necessary for the precipitation of the hydrogel. The hydrosol of 
arsenious sulphide is gradually hydrolysed, forming arsenious acid and 
evolving hydrogen sulphide, 110 precipitation of the hydrogel taking 
place. It is considered probable that when a hydrosol exists in presence 
of an unremovable excess of hydrogen sulphide, this must be abscribed 
t o  adsorption of the gas. 

When mercuric sulphide is treated with hydrogen sulphide and 
water (Winssinger, Abstr., 1888, 91 1 ; Linder and Picton, Trans., 
1592, 61, 114; Picton, ibid., 137), the hydrosol is not formed until 
the solution has been saturated with hydrogen sulphide. The above 
considerations have led the author to prepare the hydrosol of mercuric 
sulphide by the action of hydrogen sulphide on mercuric cyanide, since 
this in aqueous solution has only an extremely small ionic concontra- 
tion which is hardly increased by the action. The hydrosol formed by 
passing hydrogen sulphide into a cold saturated solution, containing 
12 grams of mercuric cyanide per 100 c.c., is deep brown and can be 
freed from hydrogen cyanide by dialysis, the formation of the hydrogel 
being prevented by a slow current of hydrogen sulphide, the greater 
part of which is expolled finally by a current of carbon dioxide. The 
resulting hydrosol is unstable, but if the hydrogen cyanide is removed 
by distillation under reduced pressure in an atmosphere of hydrogen 
sulphide, there is obtained a stable hydrosol which is oily and opaque, 
D:; 1.0638, or after some days, 1.0370. The mercuric sulphide in the 
hydrosol is calculated to have D 8.148, which approximates to the 
SP. gr. of red, crystalline, sublimed mercuric sulphide, D i508 8.1587. 
If, however, the me1 curic sulphide in the bydrosol contains absorbed 
water (ran Bemmelen, Abstr., 1897, ii, 137 ; 1899, ii, 12, 84), its 
sp. gr. is probably lower than that here calculated. When examined 
ultramicroscopically by the arc light, the hydrosol gives a bluish-white 
diffraction disc, whilst with concentrated solutions of the hydrosol, 
large, bright points of light are observed ; the hydrosol obtained from 
dilute solutions of the cyanide show a less bright disc, which on further 
dilution of the solution breaks up into numerous points of feeble 
illumination. The pure hydrosol is stable when boiled, but the hydrogel 
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is precipitated if the impure hydrosol is boiled under atmospheric 
pressure, or by the action of electrolytes. 

A deep brown hydrosol of copper sulphide is obtained in the same 
manner by the action of hydrogen sulphide on cold cuproglycine solu- 
tions, whilst an  olive-green hydrosol is formed from the hot dilute 
solution, or if the brown hydrosol is boiled. 

The relation of the colour of hydrosols to the size of their particles 
is discussed and illustrated by reference to the hydrosols OF silver, 
tellurium, and gold. 

Organosols have been prepared by the action of hydrogen sulphide 
on mercuric cyanide and cuproglycine in alcoholic solntion, and on ethyl 
cuproacetoacetate in indifferent solvents such as ether and benzene. 

G. Y. 
Catalytic Properties of the Rare Earth Elements. I. 

GIUSEPPE A. BARBIERI and A. VOLPINO (A t t i  B. Accad. Lincei, 1907, 
[v], 16, i, 399--403).-Meyer and Marckwald (Abstr., 1901, ii, 21) 
have shown that the velocities with which the oxalates of the rare earth 
metals are decomposed by nitric acid vary with the electro-chemical 
characters of the elements, the most stable oxalate being that of the 
most positive metal. 

Quantitative experiments made by the authors show that the oxida- 
tion of oxalic acid by nitric acid is greatly accelerated by cerous 
sulphate, whilst the corresponding salts of lanthanum, praseodymium, 
neodymium, and yttrium exert no appreciable influence on the velocity 
of the reaction. The positive catalytic action of the cerous salt finds 
a ready explanation in the oxidisability of cerous to ceric salts by 
nitric acid (this vol., ii, 466, 467), and consists evidently in  a trans- 
ference of oxygen from the nitric acid to the oxalic acid by way of 
the ceric salt. I n  the intensity of its catalytic effect on this reaction, 
cerium stands between manganese and iron, whilst cobalt is inter- 
mediate between iron and nickel. In  the estimation of the unoxidised 
oxalic acid by titration with permanganate solution, i t  is found that the 
reduction of the latter is very rapid even a t  the ordinary temperature 
when cerium salts are present; manganous salts exert a similar 
influence. Quantitative investigation of the influence of various 
sulphates on the reaction between oxalic acid and perrnanganate shows 
that the catalytic action of cerous sulphate approximates to that of 
manganous sulphate, whilst those of praseodymium, neodymium, and 
lanthanum sulphates are much less and stand nearer, in this respect, 
to cobalt and nickel sulphates. 

FELICE 
GARELLI ( A t t i  h’. Accad. Lincei, 1907, [v], 16, i, 532--538).-The 
author’s investigations deal with the use of salts of the rare earth 
metals as tanning materials. Hide powder rapidly decomposes 01’ 
hydrolyses lanthanum, didymium, and cerous salts, fixing the hydrated 
oxides. The behaviour of these salts is hence similar to that of 
chromium and aluminium salts. Similar results were obtained with 
ceric ammonium nitrate and with zirconium and thorium nitrates. 
Ceric ammonium nitrate and also ceric sulphate give leather which has 
a pale yellow colour and is resistent to the action of water ; the leather 

T. H. P. 
New Tanning Materials : Mineral Tanning Agents. 

VOL. XCII. ii. 32 
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obtained with thorium or zirconium nitrate is very soft and flexible, 
and is white. With ceric salts, partial redaction is produced by 
the hide, the oxygen thus absorbed by the latter favouring the 
formation of a leather possessing stability and good quality. 

It is suggested that the large quantities of crude cerium salts 
separated from monazite sand during the preparation of thorium for 
incandescent mantles might be utilised in the tanning industry. 

T. H. P. 

Cer ium Sesquioxide. ALFRED BURGER (Bet-., 1907, 40, 
1652--1655).-When cerium dioxide is reduced by calcium, and the 
calcium oxide and excess of calcium removed by a solution of 
ammonium chloride at - loo or  by a solution of sugar at Oo, a 
yellowish-green powder remains which has approximately the com- 
position of the sesquioxide; it burns a t  200' forming cerium dioxide, 
and combines with oxygen at the ordinary temperature. c. s. 

Oxidation of Gerous to  Ceric Compounds.  GIUSEPPE A. 
BARBIERI (Att i  R. Accad. Lincei, 1907, [v], 16, i ,  395-399).-Objection 
has been raised, mainly on account of the instability of the salts CeX,, 
to the position assigned by Mendelkeff to cerium in the first part of the 
fourth group of the periodic system, the elements on either side of it, 
zirconium and thorium, being only quadrivslent (compare Biltz, 
Abstr., 1902, ii, 201). 

The author points out that  it is not absolutely accurate to  state that  
ceric compounds are unstable, whilst cerous compounds are stable. 
What  is really unstable is the ceric ion Ce****, which is readily trans- 
formed into the cerous ion Ce***. The author's experiments indicate 
that, in an  alkaline medium, in which ceric ions cannot exist, ceric 
compounds are stable, whilst cerous compounds act as reducing agents. 
Further, in an acid medium, when the conditions are such as to diminish 
the concentration of the ceric om, the oxidation of cerous salts can be 
effected by nitric acid alone. 

When sodium hydroxide solution is added to a solution containing 
cerous chloride and cupric (or mercuric) chloride, cuprous (or mercurous) 
oxide is precipitated. This reducing action of cerous salts distinguishes 
the latter from the salts of all the other rare earths and indicates that 
they are more nearly allied to manganous salts. 

When cerous nitrate is boiled with nitric acid (U 1.4), about 6-8% 
undergoes oxidation to the ceric salt ; in presence of alkali nitrate, the 
proportion oxidised may reach 33%. This oxidation appears contra- 
dictory to the great instability and intense oxidising power of the 
ceric ion, but in solutions rendered strongly acid with nitric acid and 
containing alkali nitrate, the ceric ion probably forms a moderately 
stable, complex anion, Ce(NO,),", with the NO,' anion. It has, indeed, 
been shown by Meyer and Jacoby (Abstr., 1901, ii, 510) that, during 
the electrolysis of double nitrates of quadrivalent cerium, coloured 
ceric ions migrate towards the anode. Since also cerous nitrate tends 
to form double salts with alkali nitrates, it may be assumed that 
highly nitrated solutions of cerous nitrate contain complex cero-nitric 
anions, which are probably oxidised to  ceri-nitric complexes by hot 
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concentrated nitric acid ; the latter may also transform non-dissociated 
cerous nitrate into non-dissociated ceric nitrate. T. H, P. 

Cer ic  Hydroxide. GIUSEPPE A. BARBIERI (Atti Id .  Accad. Lincei, 
1907, [v], 16, i, 525--528).-According to Brauner ( A  bstr., 1904, 
ii, 485), the ceric hydroxide obtained by decomposing hydrated ceriiim 
peroxide a t  looo, when treated in a platinum capsule with dilute 
sulphuric acid, dissolves with vigorous evolution of ozonised oxygen 
and yields cerous sulphate; in  a porcelain dish, however, neither 
reduction nor evolution of gas occurs, the ceric hydroxide being trans- 
formed into ceric sulphate. On the other hand, ceric hydroxide prepared 
by oxidation of cerous hydroxide by means of chlorine yields only 
ceric sulphate when treated with dilute sulphuric acid in presence of 
platinum. 

On repeating theie experiments, the author finds tha t  the ceric 
hydroxide obtained by either of the above methods gives, with dilute 
sulphuric acid, a solution in which about 93-95% of the cerium exists 
in the quadrivalent form. T. H. P. 

New Method  of Preparing Ceric Salts: Ceric Iodate. 
GIUSEPPE A. B A R B I E R I  (A t t i  R. Accad. Lincei, 1907, [v], 16, 
i, 644-647).-Cerous salts may be converted into the correspouding 
ceric salts by heating with concentrated nitric acid, provided tha t  : 
(I) the cerous salt is soluble in nitric acid; (2) the acid of the cerous 
salt is non-volatile and does not react with nitric acid, and (3) the 
ceric salt formed is either insoluble or only slightly soluble in nitric 
acid. 

Ceric iodate, Ce(I0.J4, prepared by heating together either cerous 
iodate and nitric acid (D 1*4), or cerous nitrate (1 mol.), iodic acid, 
(4 mols.) and nitric acid (D 1*4), is obtained as an anhydrous, yellow, 
crystalline powder, and undergoes slight hydrolysis when treated with 
water. One hundred C.C. of boiling concentrated nitric acid dissolve 
0.34 gram of the salt, which separates unchanged when the acid is 
evaporated. When ceric iodate is treated with hydrogen peroxide 
solution acidified with sulphuric acid, iodine is evolved. As iodic acid 
and the iodates decompose hydrogen peroxide without undergoing 
change (compare Tanatar, Abstr., 1899, ii, 414), the liberation of 
iodine from ceric iodate, and hence the reduction of the iodic acid must 
be ascribed to the presence of cerium, which need not be in the 
quadrivalent condition. This decornposition of iodic acid is effected 
by manganese salts, but not by salts of lanthanum, neodymium, 
praseodymium, yttrium, samarium, or erbium. T. H. P. 

New Method for the Separation of the Yttrium Eertha. 
CHARLES JAMES (Chem. News, 1007,95, 181-182. Compare Betten- 
dorff, this vol., ii, 172).-The oxalates of the rare earths obtained from 
gadolinite, freed from those earths giving insoluble double sodium 
sulphates, are treated with a solution of ammonium carbonate made 
by saturating dilute (1-5) ammonium hydroxide with the solid salt. 
On warming, the oxalates dissolve completely, and from the solution a 
precipitate is soon obtained on boiling. This is filtered off and tho 

32-2 
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filtrate re-treated in the same manner, and some five fractions thus 
obtained of approximately equal size, Fraction I is a crystalline 
powder with a faint pink t inge; it consists principally of yttrium 
carbonate together with small quantities of the carbonates of 
didymium, holmium, dysprosium, and erbium. Fraction I1 is similar 
in appearance to Fraction I ; its solution gave no didymium absorption 
bands, whilst those of holmium, dysprosium, and erbium were stronger. 
Fraction I11 takes longer to form, is rose-coloured, and consists of a 
mixture of carbonates and oxalates. The absorption bands of the 
solution were similar to the original material. Fraction I V  is 
deposited very slowly and is salmon-coloured. I t s  solution in nitric 
acid gave an  intense erbium spectrum ; tha t  of holmium and dyspro- 
sium had become weak. Fraction V, obtained by evaporating to  dry- 
ness and calcining, is a dense, pink oxide. Its solution in nitric acid 
gives an  intense erbium spectrum, holmium and dysprosium being very 
weak. This last fraction is converted into oxalate and separated by 
the above method into four fractions. The fourth fraction thus 
obtained yields a white oxide practically free from holmium and 
dysprosium. It gave erbium bands and also a thulium band in the 
red, and contained a fair amount of ytterbium and some thorium. By 
this method it is thus possible to separate quickly erbium from holmium, 
dysprosium, and terbium. 

The first fractions when treated by Muthmann and Rolig’s method 
(Abstr., 1898, ii, 518) yield a yttrium oxide containing traces of 
terbium ; the latter is removed by employing the chromate method of 

GABRIEL GUSTAVSON (J. 
pr. Chem., 1907, [ii], 75, 328. Compare Abstr., 1901, ii, 316).- 
Contrary to  Lassar-Cohn’s statement (Arbeitmrethoden, 1 9  07, 354) the 
action of bromine on aluminium must be carried out in a tube, a 
retort being used only as receiver. The method as described by Lassar- 
Cohn is dangerous. G. Y. 

Muthmann and Bohm (Abstr., 1’300, ii, 209). w. 11. G. 

Preparation of Aluminium Bromide. 

Aluminium Sulphide and its Compounds with Manganese 
and Iron Sulphides. MARCEL HOUDARD (Compt. rend., 1907, 144, 
801-804. Compare this vol., ii, 92).-A mixture of aluminium 
turnings and manganese sulphide coritained in a carbon boat placed in 
a porcelain tube is heated to dull redness for an  hour in a current of 
hydrogen sulphide, and then the temperature is raised to  a white heat 
for half an  hour. The product is attacked by cold water with evolu- 
tion of hydrogen sulphide and deposition of aluminium hydroxide, but 
the greater part, composed of brownish-yellow crystals, is insoluble. 
The latter after being powdered and treated with acetic acid to remove 
aluminium sulphide gives analytical results agreeing with the formula 
AJPS4Mn. If the original mixture contains excess of manganese 
sulphide, the product consists of a pale golden-yellow mass throughout 
which green crystals of manganese sulphide are disseminated. 

A similar experiment with a mixture of aluminium turnings and 
ferrous sulphide gives a product containing deep, brownish-red crystals 
and others of a greenish, almost black colour. Both substances when 
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powered and treated with acetic acid give analytical results approxima- 
ting to the formula Al,S,Fe, but the agreement is not so close as with 
the.manganese compound. The first contains an  excess of iron 
and a deficit of aluminium from the theoretical, whilst the proportions 
are reversed in the second substance. E. H. 

Melting Points of some Cryolite-Alumina Mixtures. FRANCIS 
R. PYNE (Trans. Amer. Electyochem. Xoc., 1906, 10, 63-65).-The 
weighed mixtures were fused in a crucible of graphitised carbon, and 
the temperatures of solidification measured by a thermo-couple. The 
results are : 

% A1,0,. Melting Point, % A1,0,. Melting Point. 
0 loooo 7 982 
3 974 8 9 92 
4 960 10 980 
5 915 15 994 
6 960 20 1015 

The curve plotted from these figures has two minima, one a t  5%, the 

S. BIRNIE (Chem. 
IVeekbZccd, 1907, 4, 291-296).--The author finds that at temperatures 
between Oo and 100" finely-divided iron reacts with water, evolving 
hydrogen, and tha t  the presence of oxide of iron considerably ac- 
celerates the velocity of reaction. 

other a t  about 9% Al,O,. T. E. 

A c t i o n  of Finely-divided Iron on Water. 

A. J. W. 

Alloys of Iron with Tin and Gold. EDUARD ISAAC and GUSTAV 
TAMMANN (Zeitsch. unorg. Chem., 1907, 53, 281-297).--No well- 
defined compound has been obtained from the alloys in question, but 
iron and t in seem to form a t  least one compound as a result of 
secondary changes after partial solidification has taken place. 

Tin and iron are only partially miscible in  the fused s t a t e ;  at 
1 140°, from 50--89% of tin, two layers are present. The latter metal is 
soluble to the  extent of about 19% in crystallised y-iron. At 1140' 
the layer rich in iron decomposes into mixed crystals and a fused mass, 
and at  893" the mixed crystals react with the fused mass to form a 
compound the formula of which could not be determined definitely; it 
may be Fe,Sn. These changes are indicated by breaks in the cooling 
curve; a t  780' there is a third break, probably indicating a poly- 
morphous transition of the compound, and there is a fourth break at 
496". From S9-100% of tin, the freezing point curve falls very rapidly. 

Alloys containing as little as 25% of iron affect the magnetic 
needle. The temperature a t  which iron loses i ts  magnetic character is 
practically unaffected by the presence OF tin. 

Iron and gold are miscible in all proportions in the fused state, and 
form an  interrupted series of mixed crystals on solidification, the break 
extending from 28-63% of gold ; at lower temperatures, owing partly to  
the change of iron into another form, the break extends from 18-85% 
of gold. At 1 l f i S O  the saturated mixed crystals with 28% of gold react 
with the fused mass to  form a second series of mixed crystals. At 
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95% of gold the freezing point curve shows a minimum about 24' below 
the  melting point of the pure metal. 

The transition temperature of iron is not affected by the presence of 

The alloy containing 10% of gold is rather harder than iron ; beyond 
this point, the hardness slowly diminishes, and those containing more 

gold. 

than 70% of gold are considerably softer than iron. G. s. 

Experimental Studies on the Reduction and Formation 
of Carbide by Iron. RUDOLF SCHENK, H. SEMILLER, and V. FALKE 
(Ber., 1907, 40, 1704-1 725)-The authors have reinvestigated the 
equilibrium pressure obtained in the system Fe, FeO, ( 3 ,  CO, and CO, 
a t  varying temperatures with the idea of reconciling the results 
obtained previously (Abstr., 1905, ii, 519, 526; 1906, ii, 363) with 
those obtained by Baur and Glassner (Abstr., 1903, ii, 423). It is 
now shown that,  although the curves for carbon monoxide-charcoal 
and for graphite are very nearly coincident, they have absolutely 
nothing to  do with one another, and tha t  for the complete determina- 
tion the proportionof the two oxides in  the gas phase must be known. 
A further complication introduced is the formation of iron carbide 
(cementite, Fe,C) by the action of carbon monoxide on iron. The 
experiments were carried out below 700°, as above this temperature 
mixed crystals of iron and cementite make their appearance. 

From the results obtained from the systems (1) Fe, FeO, C (amor- 
phous), CO, and CO, ; (11) Fe, FeO, C (graphite), CO, and CO, ; (111) 
Fe,C, FeO, C(amorphous), C0,and CO, ; (LV) Fe304, FeO, C (amorphous), 
CO, and CO, a graphic representation in space with the co-ordinates, 
temperature, pressure, and composition of the gas phase can be con- 
structed and the conditions for tho formation of iron carbide calculated. 
The conclusion arrived at is tha t  the cementation of iron is only 
possible when the gas contains 96-99% of carbon monoxide ; this 
conclusion was experimentally verified by heating reduced white 
pig-iron and carbon monoxide, when slightly lower values were 
obtained. 

The heat of formation of iron carbide calculated from these observa- 
tions with the  aid of van't Hoff's equation is 8940 cal., cenientite 
being an  exothermic compound (compare Benedicks, Metallwrgie, 1906, 
3, Nos. 12-14; Campbell, J. I r o n  and Steel Inst., 1901, 59, 217). 

W. R. 

2 : 1-Ferroso-ferric Oxide. OTTO HAUSER (Ber., 1907, 40, 1958- 
1960).-When ferroso-ferric ammonium carbonate (Abstr., 1905, ii, 
715) is added to a hot concentrated aqueous solution of potassium 
hydroxide and a current of coal gas passed through the mixture, a 
dark coloured ferrosoferric oxide separates, which, when dried at loo', 
bas t h e  formula Fe,07,5H,0 or Fe20,,4FeO,5H,O. It is very readily 
acted on by oxygen to form the hydrated sesquioxide, Fe,0,,H20, 
which differs from the ordinary sesquioxide in  being much darker, 
very strongly magnetic, and convertible at about 300' into the 
anhydrous oxide, which is also magnetic. A.  McK. 
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Transitions of Ferrous Sulphide. FRTEDRTCH RINNE and H. E. 
BOEKE (Zeitsch. anorg. Chem., 1907,53, 338--343).-1t is known that 
commercial ferrous sulphide has a transition point about 130' 
(compare Treitschke and Tammann, Abstr., 1906, ii, 547). The 
authors have now observed that whereas two specimens of the sulphide 
(troilite and another) occurring in meteoric iron show the same 
transition, no break in the cooling curve occurs with a third natural 
specimen or with a sulphide prepared by heating the elements together 
without access of air. 

When the sulphide last mentioned had been fused previously with 
excess of iron, however, it showed the transition point.. When '7% of 
iron or more was present, the change took place sharply a t  237O, but 
with less iron it was not so sharp and occurred a t  lower temperatures; 
with less than 4% the break in the cooling curve could no longer be 
detected. It is therefore considered that iron and the sulphide form 
mixed crystals a t  138' which are saturated at 7% of iron and are 
readily transformed into another modification. The way in which 
iron facilitates the transformation has not been elucidated satis- 
factorily. 

The fact that the transformation takes place so sharply in troilite, 
which does not contain excess of iron, is accounted for by the catalytic 
action of a small proportion of carbon it contains. G. S. 

Ferrous and Ferric Sulphides. HENRY N. STOKES (J. Amer. 
Chem. Xoc., 1907, 29, 304-307).-Experirnents are described which 
show that the precipitate obtained on adding alkali sulphides to 
sollitions of ferric salts is not a mixture of ferrous sulphide and 
sulphur as is commonly stated, but consists of ferric sulphide. When 
the precipitate is treated with an alkaline solution of zinc hydroxide, 
feiric hydroxide and zinc sulphide are produced. Ferric sulphide is 
also formed on the addition of alkali polysulphides to solutions of 
ferrous salts. When ferric sulphide is boiled with water, it is con- 
verted into ferric hydroxide and hydrogen sulphide. If ferrous 
sulphide is treated with ammoniacal zinc chloride, no reaction takes 
place a t  the ordinary temperature, but at 160-170' in a sealed tube 
a mixture of ferrous hydroxide and zinc sulphide is produced. 

E. G. 

Action of Various Solutions on Pyrites and Marcmite. 
HENRY N. STOKES. (J. Amw. Chem. SOC., 1907, 29,307-314).-When 
either pyrites or marcasite is heated in a sealed tube, the air having 
bmn displaced by carbon dioxide, with either lead or zinc carbonate 
and a solution of potassium hydrogen carbonate, a residue is obtained 
which contains ferric oxide and either lead o r  zinc sulphide, whilst 
thiosulphate is found in solution. When cupric or silver carbonate 
is employed, sulphate is found in solution and no other sulphur acid; 
in t h i s  case it is probable that thiosulphate is first formed, but is 
decomposed by the copper or silver salt. Treatment in a sealed tube 
with a solution of sodium carbonate in the absence of air produces 
only a partial conversion of the pyrites or marcasite into ferric oxide, 
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whilst in solution are found sodium sulphide, sodium-thiosulphate, and 
a polysulphide of sodium. When, however, pyrites or marcasite 
is heated with a solution of an  alkali carbonate in  a platinum crucible 
placed in a platinum digester, the air  of which has been displaced by 
carbon dioxide, and containing on the bottom a layer of either lead 
carbonate or cuprous oxide, the conversion into hematite is complete. 
The whole of the sulphur in pyrites is oxidised to sulphuric acid when 
heated with neutral copper chloride solution a t  200’ in the absence of 
air. The reaction between pyrites and rnarcasite and either cupric 
sulphate or lead chloride also results in the formation of sulptiuric 
acid, but the sulphur is not completely oxidised, a portion remaining 
in the form of either a copper sulphide or galena. These results 
show tha t  pyrites and marcasite are decomposed by circulating 
aJkaline waters which carry away the sulphur in  the form of alkali 
sulphide and thiosulphate and leave hematite or hydrated ferric oxide, 
but since this change occurs in the absence of free oxygen, the 
occurrence of ferric oxides as transformation products of pyrites 
is  not in itself proof of the action of aerated water or other oxidising 
agents. 

l den t i j cu t ion  of ChaZcocite.-A fragment of chalcocite boiled for a 
moment with 10% ferric chloride solntion, acidified with hydrochloric 
acid, becomes blue, whilst enargite remains unaltered in appearance by 
this treatment. W. H. G .  

Roussin’s Salts. ITALO BELLUCCI and F. CARNEVALI ( A t t i  R. 
Accad. Lincei,  1907, [v], 16, i, 654-662. Compare this vol., ii, 29). 
-The authors have prepared n number of ferronitroxulphides of the 
type Fe,(NO),S,R‘, some of which are described in the present paper. 
The tetramethylammonium and tetraethylammonium compounds differ 
from all the others which have been examined i n  being insoluble in 
ether arid in possessing extraordinary stability, since they are not 
decomposed by boiling with 50% potassium hydroxide solution. 

I’yritline ferro?aitrosuZ~)lLide, Fe,(NO)7S3H ,C5NH,, forms a black, 
shining, crystalline precipitate, soluble in alcohol, ether, or acetone and 
sparingly F O  in water. 

Anil ine fewonityosu?pl/,ide, Fe,( NO),S,H,NH,Ph, dissolves in nitro- 
benzene or aniline, t o  a moderate ext,ent in water, alcohol, ether, o r  
acetone, and sparingly in chloroform or benzene. 

~eIranaetl~?/Zanz~7onium ferronitrosuZpiLide, [Fe,(NO)7S3]NMe,, sepa- 
rates from acetone in black, triclinic crystals LF. ZAMBONINI. 
a : b : c=O*S648 : 1 : 1.3125 ; a= S7’29‘34“ ; p= 106O7’10” and 
y=93O44’10”; DI9 2.0561, soluble in alcohol and slightly so in 
water. 

Tetrueihylummonium fel.ronitl.osuZ~?~ide, [ Fe,( NO),S,]NEt,, is depos- 
ited from acetone in triclinic crystals [l!. ZAMBONINI. a : b : c =  
1.0221 : 1 : 1.0247; ~~=85~8’19” ,  p=97”8’2‘‘ and y=99’17‘41‘’; DlS 
1.8831, slightly soluble in water, alcohol, or benzene. 

o-Phenylenediarnine ferropaitrosulp~~ide, [Fe,(N0),S3H]2,C,H,( N H 2j-L, 
is soluble in water, alcoliol, acetone, or  ether. 

Luteocobultic ferrorLits.osuZ~1~idey [ Fe,(N0)7S,],Co( N H 3 ) 6 ,  dissolves 
in alcohol, water, ether, or acetone. T. H. P. 
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Electrolytic Deposition of Nickel-Zinc Alloys. EUGENE P. 
SCHOCH and ALCAN HIRSCH (J. Bmer. Chern. Soc., 1907,29,314-321). 
-Although zinc has a greater electrolytic soln tion tension than nickel, 
yet a bath which contains much more nickel than zinc yields a n  alloy 
containing far more zinc than nickel. The object of this investigation 
was to discover the cause of this phenomenon. 

Four series of nickel-zinc alloys were made, the alloys being deposited 
on a lead cathode. For the four series t,he ratios of nickel t o  zinc in 
the electrolyte were radically different, but during each series the 
ratio was kept practically constant by running nickel and zinc anodes 
the necessary ampere hours. I n  general, i t  is found tha t  the  ratio of 
zinc to nickel (by equivalents) in  the alloy is from 4.5 to 14 times 
their ratio in the electrolytc, according to the concentrations of the 
latter. When the solutions are fairly dilute and do not differ exten- 
sively in the relative concentrations of the nickel and the zinc salts, 
the cause produces a constant factor. For example, two solutions of 
about equal concentration mere prepared; the ratio of nickel to zinc 
(by equivalents) in ( a )  was 0.29 : 1 ; in  ( b )  0.74 : 1. With  current 
densities above 2 amperes the alloys obtained mere practically of 
constant composition. The alloy obtained from (a) with C.D.= 
3 amperes contained 4.6% of nickel ; hence the  ratio of zinc to nickel 
(by equivalents) in  the alloy equals 5.4 times their ratio in the 
electrolyte. The alloy obtained from ( b )  with the same current density 
contained 11.2% of nickel; hence the ratio of zinc to nickel (by 
equivalents) in the alloy equals 5.3 times their ratio in the electrolyte. 
The authors are unable a t  present to say anything as to the nature of 
the cause itself. W. H. G.  

Nickel-Tin Alloys. L ~ O N  GUILLET (Conzpt. rend., 1907, 144, 
752- 753. Compare Vigouroux, this vol., ii, 354).-Nickel and t in 
are capable of forming four solid solutions and one compound. (1) A 
magnetic solution a containing 0-5% of t i n ;  (2) a non-magnetic 
solution a containing 0-5% of t i n ;  (3) a solution p containing 
38-41% of t i n  ; (4) a solution y containing 55-60% of t in ; (5) the 
compound NiSn which forms crystals visible to  the naked eye. Other 
alloys slowly cooled are constituted as follows. Those containing 
5-38% of t in are formed of the solution a, or  of the solution /3 con- 
taining the eutectic a+; those containing 41-55% of tin, of the 
solutions p and y ;  those containing 60-67% of tin, of the solution y 
and the compound NiSn, and finally those containing 65-100% of 
tin, of the compound NiSn, or of t in containing the eutectic y-Sn. 
The alloys containing less than 38% of tin are only magnetic a t  the 
ordinary temperature, possess transformation points corresponding with 
their passage into the non-magnetic state, and all contain the solution 
a (either in a free or eutectic state), which is the sole magnetic con- 
stituent of the  nickel-tin alloys. The alloys formed of the solution u 
and those formed of tin and the eutectic Sn--y are ductile and possess 
the mechanical properties of nickel or tin ; all the others, except those 
containing more than 90% of tin, are extremely kard or fragile, the  
solution a being the most fragile. E. 11. 
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Higher Oxide of Nickel. ITALO BELLUCCI and E. CLAVARI (A t t i  
R. Accad. Lincei, 190’7, [v], 16, i, 647-654. Compare Abstr., 1905, 
ii, 823).--Fresh evidence is adduced in support of the non-existence 
of an oxide of nickel having the formula Ni,O,. The workof Zedner 
(Abstr., 1906, ii, 65, 595) and that of Riesenfeld (Abstr., 1906, ii, 
723) are criticised. T. H. P. 

Preparation and Properties of a New Variety of Chromium. 
ARMAND BINET DU JASSONNEIX (Co?np$. ~eizd., 1907, 144, 9 15-917). 
-Chromium boride ( this  vol., ii, 30, 95), together with a large excess 
of copper, is heated a t  the boiling point of the latter metal for three 
t o  four minutes in a magnesia crucible in an  electric furnace. Through 
the copper ingot obtained, a brilliant, white metal is disseminated in  the 
form of thin filaments or snow-like crystals, From this ingot, nitric 
acid dissolves the copper and a small quantity of chromium, but no 
boron, and leaves a spongy, black mud, which, when washed with 
water, suddenly acquires a brilliant, metallic appearance, whilst the 
wash-waters become deep brown. The spongy, metallic residue is com- 
posed of very tine felted filaments, and crystals grouped in star- or fern- 
like forms. It coiitains 1-2% of boron, which is removed by a second 
fusion with copper. The chromium so prepared has the appearance 
described above and DI7 7.1. I t  shows the chemical properties of pure 
fused chromium (Moissan, Abstr., 1894, ii, 452), but is more reactive. 
It is not oxidised by the air at the ordinary temperature, but in contact 
with a flame i t  ignites and burns like tinder. When heated to  white- 
ness in nitrogen, it gives a friable, bronze-coloured mass containing 
S0-90% chromium, and dissolving in hot hydrochloric acid with evolu- 
tion of hydrogen and nitrogen :and formation of a small quantity of 
ammonium chloride. I t  is attacked by cold concentrated hydrochloric 
acid, violently by concentrated sulphuric acid, but not by nitric acid. 
When dissolved in hydrochloric acid, i t  leaves a slight residue of fused 
chromium oxide, very dense, and of a deep green colour. The brown 
wash-waters (above), after filtration, retain their opacity for several 
months, but when treated with acid or ammonium chloride they rapidly 
give an  amorphous, black precipitate. When evaporated to dryness 
they give a brownish-black, mirror-like deposit. Both precipitate and 
deposit behave like Fkrke’s protoxide (Abstr., 1901, ii, 513). Prob- 
ably both this and the green oxide are formed by the oxidation of 
chrbmium by the gases d&olved in copper at high iernperatures. 

E. H. 

Isomerism of Chromium Sulphates and the ‘‘ Masked 
State.” ALBERT COLSON (Bull. Soc. chim., 1907, [iv],  1, 438-446. 
Compare Abstr., 1905, ii, 94, 255, 460, 592 ; 1906, ii, 74, 233; this 
vol., ii, 177, 267, 356).-The normal green chromium sulphates are 
divided into three classes, according as three (trebly masked sulphates), 
two (doubly masked sulphates), or one (singly masked sulphates) of 
their acid radicles are not precipitated by solution of barium chloride 
in  the cold. The trebly masked sulphates have the formula 
Cr2(S0,),,6H,0, and are further characterised by a heat of formation, 
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in solution, of 33,000 cals. The doubly masked sulphates have the 
formula Cr2(S0,),,7.5 H20 or Cr,(SO,),, 10H20, and have the heat of 
formation in solution 36,000 cals. The singly masked sulphates are 
not obtainable pure, but have the heat of formation 43,500 cals. in the 
dissolved state. 

The author accepts the facts stated by Wyrouboff (Abstr., 1902, ii, 
565) as to the masked state of the acid radicles in these and other 
chromium salts, but rejects his explanation of this phenomenon, which 
presupposes a difference in constitution between esters and salts which 
does not exist. It is suggested that the masking of each acid radicle 
is due to the admission into the molecule of 1 mol. of water and the 

formation of such a grouping as (OH)*Cr*(HSO,), and this view is in 
harmony with the physical constants for solutions of these salts already 
recorded (Zoc. cit.). 

Chromium Trioxide. MAURICE R. READ (Chem. News, 1907, 
95, 169).-When gently heated in a current of hydrogen or coal- 
gas, chromium trioxide is converted into a semi-fused powder, 
grey in the central portions, purple at the ends, and beneath 
these a layer of green chromic oxide. Similarly, when heated in 
a stream of carbon dioxide, the trioxide yields a small quantity of 
a brownish-purple substance resembling that mentioned above, but 
there is no combustion in the tube as when hydrogen or coal-gas are 
employed. When heated i n  nitrogen, the trioxide is converted into a 
dull blue substance, dark green beneath. The purple, brownish- 
purple, and blue residues above mentioned, as melk- as chromium 
trioxide, when introduced into a Bunsen flame emit a brilliant, white 
light. A similar livid whiteness is obtained by passing the vapour of 
chromyl chloride into a non-luminous flame. 

ED. DEFACQZ (Compt. rend., 
1907, 144, 848--851).-This silicide was prepared by heating copper 
silicide with amorphous tungsten in an  electric furnace, using a current 
of 800-900 amperes a t  50 volts (compare Lebeau, Abstr., 1899, ii, 
427) and washing the resulting product successively with nitric acid, 
sodium hydroxide solution, warm hy drofluoric acid, and water. The 
crystals having a lower specific gravity than 3-4 (principally carbon 
silicide) were eliminated by washing with methylene iodide. The same 
product may also be obtained by reducing a mixture of silica and 
tungstic anhydride with sulphur an! aluminium (compare Hollernann, 
Abstr., 1904, ii, S13), the crystals being isolated from the button pro- 
duced by the method already described, nitric acid being replaced by 
hydrochloric acid. 

The silicide, DO 9.4, is dimorphous, and when prepared by the second 
method occurs in brilliant, bright, grey, prismatic needles, but when 
obtained. from copper silicide forms masses of brilliant, grey crystals. 
It is not magnetic, and remains unaltered at 900° in air, is decomposed 
by copper at 1200", forming copper silicide and tungsten, and IS not 
affected by sulphuric acid or aqua regia, but is attacked by a mixture 
of hydrofluoric and nitric acids, yielding tungstic anhydride as a residue. 
Fused alkali hydroxides or carbonates convert i t  into the alkali sili- 

I 

T. A. H. 

W. H. G. 

A New Tungsten Silicide, WSi,. Pu
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cate and tungstate, bu t  melted potassium hydrogen sulphale is without 
action. Dry chlorine attacks the silicide easily at about 450°, yielding 
a mixture of silicon tetrachloride and tungsten hexachloride, and  th i s  
reaction is utilised for the  analysis of the compound, the mixed chlor- 
ides being condensed, decomposed by water, and from the  residue, dried 
a t  125-130°, the  silica and tungstic anhydride may be separated by 
Marignac's process (fusion with potassium hydrogen sulphate), or by 
the method described by Friedheim, Henderson, and Pinegal (Abstr., 
1905, ii, 614). 

The author points out tha t  i t  is necessary, in  preparing the silicide, 
to  follow his directions implicitly, as  under different conditions other 
crystalline silicides are formed, which are  still under investigation. 
Crystalline silicides of molybdenum have also been obtained by these 
methods. T. A. H. 

Composition and Some Properties of the Normal Uranyl 
Chromate. N. A. ORLOFF (Chew. Zeit., l907,31,375).-A saturated 
solution of uranium trioxide in chromic acid yields, on evaporation, 
yellow needles of the nornznl urunyl chromate, U02Cr0,,3H ,O. At 
1 5 O ,  1 part  of this salt dissolves completely in  13.3 parts of water, 
forming a pure yellow solution, which on evaporation at 100' givesan 
amorphous, brown mass, soluble in  water t o  a brown solution. Uranyl  
chromate dissolves slowly i n  alcohol a t  the ordinary temperature ; this  
solution decomposes on boiling, also when exposed to  the action of 
sunlight, with the  separation of a brown precipitate. The filtrate 
from this precipitate when evaporated t o  dryness yields a n  amorphous, 
brown mass, partially soluble i n  w a t e r ;  i t  protmbly consists of a 
mixture of uranyl chromate and chromous uranate. Potassium 
chromate added to  an  aqueous solution of uranyl chromate precipi- 
tates the  basic salt, U03,2U02Cr0, ,8H20 ; when uranyl acetate is  
employed, the  basic salt, U0,,U0,Cr0,,6H20, is obtained. The  
formation of the basic salt points t o  the  conclusion t h a t  in solntion, 
uranyl chromate behaves as a mixture of uranic and chromic acids. 

W. H. G. 

Complex Compounds of Quinquevalent Vanadium and 
Quadrivalent E l e m e n t s .  11. Compounds of Sodium Stan- 
nate with Sodium Orthovanadate, Sodium Orthophosphate, 
and Sodium Orthoarsenate. WILI-IELM YRANDTL and OSKAR 
ROSENTHAL (Be?.., 190'7, 40, 21 25-2133. Compare Abstr., 1905, ii, 
395).-An amorphous, yellow substance, 3Sn02,V,0,,Na,0,xH20 or 
4Sn0, ,V205,Na20,~H20,  is obtained when a solution of sodium ortho- 
vanadate and stannic cliloride or  sodium stannate is carefully neutral- 
ised. By cooling or diluting a solution of stannic vanadate in  hot  
concentrated sodium hydroxide, substunces crystallising in white, 
glistening needles are obtained ; the  same compounds are  formed 
when a solution containing sodium stannate and sodium orthovanadate 
is  crystallised, or  by fusing t in  dioxide, vanadium pentoxide, and sodium 
hydroxide, and crjstallising the  fused mass. These substances are 
sodium stannovanccdates, members of a series the compositions of which 
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lie between Na,Sn03,3Na.,V0,,32H,0 and Na2SnO3,6Na,V0,,80R,0, 
the constant difference between successive members being 

Na,VO,, 16H,O. 
These substances all form double-refracting, transparent, rhombic 
crystals of arragonite habit ; the particiilar member obtained in the 
preceding preparations depends on the concentration of the constituents 
and on the temperature. 

Analogous potassium or ammonium salts have not been obtained, 
but by mixing sodium stannate and sodium phosphate or arsenate in 
alkaline solution, or by dissolving stannic phosphate or arsenate in 
sodium hydroxide, substances similar t o  the stannovanadates are 
formed in white needles. 

Na,SnO3,4Xa,PO,,48K,O ; Na,Sn03,5Na,P0,,60H20 ; 
Na2Sn0,,6Na3P0,,72H20 ; Na,Sn03,4Na3( P,V)0,,4SH20, and 

Na,SnO,, 5Na3 AsO,, 60 H 20, 

Compounds having the composition : 

have been thus prepared. c. s. 
Vanadium Selenium Compounds. WILHELM PBANDTL and 

FRITZ LUSTIG (Zeitsch. ccnorg. Chem., 1907, 53, 393-41 a).-The 
paper contains an  account of vanadiselenious acid, 3V2O,,4Se0,,4H,Q, 
and of certain well-defined red and yellow alkali salts of this acid 
which have been already described (Abstr., 1905, ii, 3953. Some 
other red and a few orange-coloured salts have also been prepared. 

Red lithium vanadiselenite, 5Se0,,6V20,,4Li,0, 30H2O, is very 
soluble in water ; in n vacuum over sulphuric acid i t  loses 32H,O and 
a t  1 O W ,  26E,O. Red silves--ain~nonium vanccdiselenite, 

5Se0,,6V20,, 23( NH,),O,? JAg,O, 1 2,16, or  22H20, 
obtained by interaction of silver nitrate and excess of red ammonium 
vanadiselenite, forms long, flat, rectangular, glistening, black crystals. 
R e d  sodium vanccdiselenite, 5Se0,,6V,0,,4Na20,20H~O7 is very 
soluble in  water, and decomposes partially after a time with formation 
of sodium trivanadate, Na,0,3V,0,,5H20. 

Orange-coloured salts of vanadiselenious acid were obtained by the 
action of excess of selenious acid on the alkali vanadates at a high 
temperature, and subsequent evaporation. The f o r m u l ~  of these salts 
are complicated, and vary somewhat with the proportions in which 
the components are nsed. Two sodium salts had the respective 
formulz 12Se0,,7VZ0,,2Na2O,rH,O and 10Se0,,7V,0,,2Na20,1 3H,O, 
whilst the potassium salts obtained from €our solutions of the 
components in varying proportions had a different formula in each 
case. 

All the vanadiselenites lose selenious acid on boiling with water, and 
they are therefore t o  be regarded as loose compounds of alkali 
vanadates with selenious acid in  varying proportions. G. S. 

A New Chlor ide  of Tantalum. CAMILLE CHABRIB (Compt. 
rend., 1907, 144, SC4-S06).-By the  reduction of tantalum penta- 
chloride with sodium amalgam, the author has obtained a tuntaZum 
dichloride, TaC1,,2H20, in the form of an  emerald-green, microcrystal- 
line powder. The substance has a spectrum identical with tha t  of 
tantalic anhydride, it is soluble in water when freshly prepared, bu t  
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on keeping in the air it is transformed into a brown substance without 
losing its crystalline form. When heated to redness on platinum foil, 
it decomposes with incandescence, leaving a residue of tantalum pent- 
oxide. On treatment with nitric acid (at looo), not tantalic acid, but a 
reddish-brown powder is formed. The latter appears to be an  inter- 
mediate oxidation product between tantalum pentoxide and dioxide, 
since it is reduced by stannous chloride and hydrochloric acid to the 
original green substance, and is oxidised on heating to the pentoxide. 
Nitric acid or bromine water turns the green solution of the chloride 
yellow, and the colour is restored by stannous chloride. Prolonged 
action of bromine water gives tantalum pentoxide. E. H. 

Columbium, its Preparation and Properties. WERNER VON 
BOLTON (Zeitsch. Elektrochem., 1907, 13, 145--149).-Pure columbium 
pentoxide was moulded into filameiits (by mixing it with a little 
paraffin) and these were heated to whiteness for four or five hours 
in carbon powder. The filaments of tetroxide obtained in this way 
conduct electricity. When such a filament is heated to whiteness in a 
vacuum by a direct current it is but little changed, a small portion at 
the positive end only being reduced to metal. By using an alternating 
current, however, the filament is converted into the metal i n  aquarter 
of an  hour. This method yields very small quantities of the metal. 
Larger quantities were propiired as follows : columbium pentoxide and 
powdered aluminium react together when the mixture is heated a t  
on0 point, yielding a hard, metallic regulus of sp. gr. 7.5, and cou- 
taining 2.8% to 3.2% of aluminium as well as some unchanged oxide. 
By heating this material in a vacuum (a current of 185 amperes at 40 
volts for fifteen hours is required for 20 grams of metal) the whole of 
the impurities are vaporised, leaving perfectly pure columbium. 

The pure metal has the following properties. The specific heat 
between 21' and 100' is 0.071, which gives 6-67 for the atomic heat. 
The specific gravity is 12.7  or 12.75 after rolling into thin foil. The 
electrical resistance of a wire 1 metre long and 1 sq. mm. cross section 
is 0.187 ohm; this was found to increase with the temperature. The 
hardness of t.he metal is about the same as that of wrought iron. It 
can be hammered out into foil 0.05 mm. thick, and it is possible, 
although rather difficult, to draw it into wire; it can be welded at a 
red heat. 

I n  10% sulphuric acid a columbium anode does not allow current to 
pass even a t  a pressure of 120 volts. This behaviour is being utilised 
in the construction of an electrolytic transformer. The pure metal 
has a coarsely crystalline structure. It volatilises to  a considerable 
extent when heated in a vacuum ; during the purification process about 
a quarter of it vaporises along with the impurities. Its melting point 
is 1950'. When heated in an  atmosphere of hydrogen, the metal 
is converted into a dark grey powder containing 1.122 of 
hydrogen, corresponding with the compound CbH. The metal is 
oxidised very slowly by oxygen, owing to the formation of a skin of 
oxide. It decomposes ammonia yielding a nitride. The carbide, with 
3% carbon, is very hard and brittle. The metal is insoluble in nitric, 
hydrochloric, and sulphuric acids, or in aqua regilt ; it dissolves slowly 
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in hydrofluoric acid, rapidly in contact with platinum. Aqueous solu- 
tions of the alkalis have no action, but fused alkalis or potassium 
nitrate dissolve it, forming columbates. Sulphur and selenium react 
violently when heated with columbium. Columbium does not dissolve 
in mercury, but it alloys with iron in all proportions. Chlorine, at a 
red heat, yields the pentachloride. 

Observations on a Property of Moiman’s Platinum 
Amalgam. PAUL LEBEAU (Compt. rend., 1907, 144, 843-845).- 
The author confirms Moissan’s observation (ibid., 593) that platinum 
amalgam when shaken with various liquids has the property of 
forming semi-solid, buttery masses of much greater volume than that 
of the original amalgam. Similar masses are formed by calcium or 
lithium amalgams when shaken with benzene or carbon tetrachloride. 
The product formed by the action of lithium amalgam on carbon 
tetrachloride decomposes in a few minutes, producing lithium chloride 
and carbonaceous matter. The amalgams of the other metals of the 
platinum group do not exhibit this  phenomenon. The property is 
shown by platinum amalgam containing as little as 0.038% of 
platinum when shaken with water, and is destroyed by mixing it with 
amalgam of zinc, calcium, lead, or tin. The volume of the mass 
formed is dependent not only on the nature of the liquid, but also on 
the state of the platinum from which the amalgam was made, being 
much greater when the latter is finely divided, although even in this 
case the effect is diminished if the metal be strongly heated before 
the amalgam is made. Microscopic examination of sections cut from 
the mass, obtained by shaking platinum amalgam with a solution 
of gelatin and then cooling to the freezing point of mercury, show 
that it has a structure similar to that of soap lather, so that it is 
probably due entirely to surface tension. 

T. E. 

T. A. H. 
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